Introduction
This note is motivated by the the article Treatment of star catalogue biases in asteroid astrometric observation by Chesley, Baer, and Monet (2010) . That paper presents interesting discussion about systematic errors in star positions of the USNO series of star catalogs often used to reduce the astrometric observations of currently observed asteroids in recent years.
In the abstract, the authors wrote that the inclusion of the proposed debiasing techniques to improve the astrometric observations of the asteroid 99942 Apophis reduces the impact probability "by nearly an order of magnitude to 4.5 × 10 −6 for the 2036 close approach". However, we would like now to show that our method of weighting the observations seems to effectively eliminate problems associated with the existence of systematic biases in some sequences of observations for asteroid Apophis case. Our method of the data treatment as well as the full method of impact orbit determination are described in details in Paper I. Therefore, current results differ from that paper only because of longer arc of observations and much greater number of observations. We derived the nominal orbit using this longer arc with rms= 0.270 arcsec (2774 residuals).
Results
The distribution of minimum asteroid distance from Earth is presented for the current solution by magenta filled histogram in Fig. 1 . The minimum-distance histograms for shorter arc (best Model E from the Paper I) is shown with a blue solid line.
We obtained 45 impact orbits from the sample of 10 7 VAs (Virtual Asteroids) for the Earth encounter on April 13, 2036 using the methods described in details in Paper I. Thus, the impact probability of ∼ 4.5 · 10 −6 was calculated for the current solution. The best solution in the Paper I (Model E) gave the probability of a collision in 2036 at the level of ∼ 6 × 10 −7 , which is almost an order of magnitude smaller than the current solution based on the longer arc of observations. This is explained in Fig. 1. Figure 1 also shows that the impact possibilities in 2037 and years related to the close encounter in 2037 should now be excluded because of practically zero likelihood of such events (while in Model E from the Paper I the impact probability in 2037 was about four times greater than probability for the year 2036).
The coincidence of our impact probability value for a potential collision in 2036 for the Apophis case with the value obtained by Chesley, Baer, and Monet (2010) indicates that our weighting procedure of observations seems to effectively tackle problems associated with the existence of systematic biases in some sequences of observations. The possible collision in 2076 could only occur if preceded by a flyby at a very precise distance in 2051. Thus, the 2029 keyhole for the impact in 2076 is extremely small and the probability of such collision turns out to be significantly smaller than the probability of impact in 2036.
